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Invited for this month s cover is the group of Prof. Jorg Eppinger. The cover picture illustrates the concept of using metal- 
conjugated affinity labels (m-ALs) to convert proteases into well-defined and catalytically active artificial metalloenzymes. 
For more details, see the Communication on p. 50 ff. 


What prompted you to investigate this topic/problem ? 

Studies on artificial metalloenzymes have developed into a vi- 
brant area of research. It is expected that artificial metalloen- 
zymes will be able to combine the best of enzymatic and ho- 
mogenous catalysis, that is, broad catalytic scope, high selec- 
tivity and activity under mild, aqueous conditions. Recently, 
Ward et al. were able to show that supramolecular anchoring 
of a biotin-conjugated metal center on streptavidin followed 
by directed evolution of the protein host can lead to highly 
enatioselective and active organometallic enzyme hybrid 
(OMEH) catalysts. Unfortunately, application of this very suc- 
cessful approach is limited by the properties of the ligand pro- 
tein and the stability of the supramolecular interaction. There- 
fore, our aim was to develop a modular platform, where a vari- 
ety of proteins can be combined with diverse artificial cofac- 
tors. The OMEH catalyst's selectivity, stability and solubility will 
then be tuned by simple testing of protein/cofactor combina- 
tions to identify lead candidates. 

What is the most significant result of this study? 

Our work presents a novel method to generate well-defined 
and catalytically active artificial metalloenzymes. Covalent at- 
tachment of artificial cofactors was applied previously to con- 
vert proteases into organometallic enzyme hybrids. However, 
enantioselectivities reached by such covalent approaches 
stayed well behind those of Ward's biotin-streptavidin conju- 
gates. We reasoned that covalent approaches so far suffered 
from an ill-defined orientation of the metal center on the pro- 
tein surface. Using specifically designed metal-conjugated af- 
finity labels to introduce metal centers into the binding pocket 
of cysteine proteases, we generate a structurally distinct bind- 
ing mode of the cofactor. Our data clearly show the impor- 
tance of an affinity tail to determine the orientation of a cofac- 
tor-conjugated metal center and the influence of the protein 
host on the enantiomeric ratios achieved. 
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What other topics are you working on at the moment? 

The interface of chemistry and biology holds solutions to 
many current problems. We consider the combination of molec- 
ular processes of living cells with the tools and principles of 
chemistry a particularly fruitful approach to establish novel 
types of catalysts. Therefore we are interested in: (0 develop- 
ment of (green chemistry) aqueous organometallic catalysis pro- 
tocols for cross-coupling, hydrogenation, pericyclic and polymer- 
ization reactions; (ii) development of methods to incorporate 
metal centers into proteins (e.g., as presented in this article); (iii) 
investigation of the interaction of metal centers with proteins 
and peptides, as well as discovery and characterization of metal- 
loproteins; and (iv) applications of bio-electrochemical conver- 
sions involving H 2 or C0 2 . The unique location of our laboratory 
at the shores of the Red Sea, expertise of collaborators from 
KAUST Marine Research Center and support by KAUST's core-fa- 
cilities give us direct access to data from novel extremophiles, 
which directly feed into our research projects. 
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